Summary: Amongst 30 patients who had undergone untwisting and fixation for unilateral torsion of the testis, seminal analyses were normal in 15, equivocal in 3 and pathological in 12; and of 46 men with cryptorchidism who had had unilateral orchidopexy, seminal analyses were normal in 13, equivocal in 23 and pathological in 10. Follicle-stimulating hormone levels were found to be elevated in those with equivocal and pathological seminal analyses in both groups. Assessment of testicular function before orchidectomy in 36 patients with seminomas and non-seminomato us testicular tumours revealed only one (with a HCG-negative seminoma) with a normal seminal analysis. Men with HCG-positive testicular tumours were found to have decreased follicle-stimulating hormone levels and elevated l7-p-oestradiol and prolactin levels.
Introduction
The long-term results of surgical treatment of unilaterally undescended testes show discrepancies with regard to fertility: both normal and subnormal fertility have been reported (Albescu et al. 1971 , Scott 1962 , Lipshultz et al. 1976 . In patients with testicular torsion, early exploration, untwisting and fixation have improved the testicular salvage rate, but the long-term results of these 'saved' testes indicate reduced fertility (Krarup 1978 , Bartsch et al. 1980 .
The aim of the present study was to evaluate both exocrine and endocrine testicular function in patients with unilateral testicular torsion, cryptorchidism and testicular tumours. Between 1966 and 1977, 88 patients were treated surgically for testicular torsion: in 81 patients surgical untwisting and fixation were carried out with contralateral fixation about 3 months later; in 7 patients orchidectomy was performed because of marked haemorrhagic infarction of the testis and epididymis. Seminal analyses were performed on 30 of these patients over the age of 18 years who had undergone treatment at puberty or prepuberty.
Patients and methods
Over a period of 14 years, 615 patients with unilaterally undescended testes underwent orchidopexy. Exocrine and endocrine testicular function was determined in 46 of these, aged over 18 years, who had been treated at age 9-18 years.
Seminal analyses were also performed before orchidectomy in 36 patients with testicular tumours: 18 patients had seminomas (HCG-positive in 7), and 18 had non-seminomatous tumours (HCG-positive in 12).
Two seminal analyses were performed on each patient after 5 days of abstinence. The seminal analyses were classified according to the nomenclature of Eliasson (1971) . Testicular , volume was determined by using the rotation ellipsoid of Prader. The endocrinological examinations included the measurement of testosterone, luteinizing hormone (LH), folliclestimulating hormone (FSH) and prolactin; and in patients with testicular tumours, 17-P- oestradiol and testosterone-binding globulin were also determined. Hormone measurements were made by radioimmunoassay.
Results
Of the 30 patients who had been operated on for testicular torsion, seminal analyses were normal in 15, equivocal in 3 and pathological in 12 (Table 1) . Correlation between the duration of torsion and the presence of abnormality was noted: of the 8 patients treated~4 hours after the onset of symptoms, only 4 had normal seminal analyses. Furthermore, results were equivocal or pathological in 6 of 14 patients in whom untwisting had been performed within 4 hours of the onset of symptoms and whose testicular size was normal. Eight patients had been operated on more than 24 hours after the onset of symptoms: seminal analyses were normal in 3 and equivocal in one who had had orchidectomy, but pathological in the 4 who had been treated by untwisting and fixation. Testosterone and LH values were normal in all patients, but elevated FSH levels were found in those patients with diminished exocrine function.
Amongst the 46 patients who had undergone orchidopexy for unilateral cryptorchidism, seminal analyses were normal in 13, equivocal in 23 and pathological in 10 (Table 1) . No correlation was found between testicular size and seminal analysis. The testicular volume determined by Prader's orchidometer was within the normal range in all patients, and in " none was there any reduction in size of the previously undescended and operated testis when compared with the normal testis. All patients had normal testosterone values, but elevated FSH levels were found in those with pathological seminal analyses. . Exocrine function is diminished in patients with malignant testicular tumours, (Table 1) . Of the 36 patients with seminomas and non-seminomatous testicular tumours, only one patient with a HCG-p-negative seminoma had a normal seminal analysis before orchidectomy. FSH levels were decreased in men with HCG-positive tumours and elevated in those with HCG-negative tumours (Figure lA) . Both 17-p-oestradiol and prolactin ( Figure IB ) levels were elevated in men with HCG-positive tumours, but were within the normal range in those with HCG-negative tumours. An increase in testosterone-binding globulin was found in patients with excessive oestrogen production, but testosterone values were within the normal range in all patients.
Discussion
Because of the presence of a 'normal' contralateral testis in these patients with unilateral testicular torsion, cryptorchidism and tumour, it might have been expected that exocrine function would be normal.
It has been shown that fertility is reduced in patients treated for testicular torsion (Krarup 1978 , Bartsch et al. 1980 . Even when untwisting was done within 4 hours of the onset of symptoms, seminal analyses were normal in only 57% of cases. The data of Krarup (1978) suggest that patients treated for unilateral testicular torsion may in fact have bilateral testicular abnormalities. It is of interest, however, that of the 8 patients in the present study with torsion of more than 24 hours duration, seminal analyses were normal in 3 and equivocal in one who had orchidectomy, yet pathological in the 4 treated by untwisting and contralateral fixation. Reports concerning fertility after unilateral orchidopexy vary greatly (Albescu et al. 1971 , Scott 1962 , Lipshultz et al. 1976 , Madersbacher et al. 1972 , Ludwig & Potempa 1975 . A large proportion (72%) of patients investigated in the present study had equivocal or pathological seminal analyses.
The cause of impaired spermatogenesis in patients treated for unilateral torsion and cryptorchidism is unclear; high FSH levels were found in those of our patients with diminished exocrine function, but other hormone values were normal. Lipschultz et al. (1976) suggested that in unilateral cryptorchidism there were three possible causes of infertility: (I) one normal testis cannot inhibit FSH secretion to the same degree as can two; (2) the abnormal testis produces a substance that impairs the function of the so-called 'normal' testis; (3) both testes are abnormal.
The altered endocrine pattern in patients with HCG-positive testicular tumours may be the cause of their impaired spermatogenesis. Excessive oestrogen production occurs in these patients. and their levels of 17-p-oestradiol are significantly elevated. Cochran et al. (1975) have suggested three possible reasons for this: (I) stimulation of the testis by excessive amounts of HCG results in more oestrogen than androgen being produced; (2) trophoblastic tumours, which are similar to placental tissue, are able to convert dihydroepiandrosterone sulphate to 17-p-oestradiol; (3) increased aromatization of testicular androgen and androstenedione may produce elevated 17-p-oestradiollevels.
